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[54] Name of Invention: 



Computer-Suggested Fertilizer Composition 
[57] Abstract 

This invention specifies a method of using a computer to suggest a fertilizing formulation, 
where parameters, such as environmental conditions, are fed into a computer, then the 
computer selects a projected output increase rate C that complies with or approximates the 
input conditions, works out the next annual plan Y, identifies the tripartite fertilizer effect 
fitting formula that is the most approximate to the input parameters, determines the suggested 
proportions of nitrogen, phosphate and potash fertilizers, and displays them on the monitor 
based on the input parameters which are easy to establish, void of human subjective 
discretion, and easy of operation. This invention can scientifically determine the quantity of 
fertilizer and the ratio between nitrogen, phosphorus and potash in the fertilizer, thus 
providing substantial economic benefits. 
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Claims 

1. A method of using a computer to suggest a fertilizer formula, including a computer, a 
monitor, a keyboard and a tripartite fertilizer effect fitting formula: 

Y-bc - b t N r b * N 7 - b 3 P f b * P 2 ~ b s K 
-f b c K 2 - b 7 N P - b a N K t b 3 F K 

In this formula, Y is the projected output, N, P, K are the fertilizing nitrogen, 
phosphorus and potash respectively; b 0 to b 9 are constants whose values are derived by the 
above formula from field experiments based on various environmental parameters and 
predetermined conditions. Typically, environmental parameters including type of soil, 
altitude, terrain and other parameters including last year's output, quantity of fertilizer 
applied, species of crop, type and quantity of fertilizers are fed to a computer by the 
specially designated keys on the "keyboard in a manner of a man-machine dialogue. The 
computer first selects from a series of projected output increase rate c formulas a formula c 
that complies with or approximates the input parameters. The projected output increase 
rate c formula is as follows: 

c -0.5 - ( a t- b Y j J v 200 CD 

In this formula, a and b are constants, Yi is last year's output 
Based on the c value derived, the computer then works out the next year's projected output 
Y by the following formula: 

Y = C 1 - c ) Y ! 0) 

The computer works out Y, then compares Y with a series of tripartite fertilizer effect fitting 
formulas in its storage against the various input parameters, selects the formula most 
approximate to the input parameters, works out the nitrogen-phosphate-potash fertilizing 
formulations by the tripartite fertilizer effect fitting formula with the imported Y value that 
has just been formulated, and displays the suggested fertilizing formulation on the monitor 
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2. With the method of using computet to suggest a fertilizing formulation as described in 
Claim 1 , the constants a and b in Formula ® arc worked out by experiments and the 
following formula: 

y - x -r ( a t o X ; 

In this formula, y is the output from fully fertilized area, x is that from unfertilized area. 
A series of projected output increase rate c formulas are derived by substitutions of Formula 
© with a series of constants a and b, which have been obtained with Formula (D and 
experiments under various conditions. 

3. With the method of using a computer to suggest a fertilizing formulation as described in 
Claim 1, the projected output increase rate c value of Guizhou Province com crop is 
calculated by the following formula: 

r =0.5 -{ 23,27 -r0.13Y. J * 200 

In this formula, Yi is last year's output 
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Specification 



Method of Using a Computer to Suggest a Fertilizer Composition 

This invention is concerned with a method to use a computer to suggest a fertilizer 
composition. It falls within the domain of fertilizing techniques. 

Up to now, in the field of agricultural fertilizing techniques, the widely used method for 
fertilization is that of nutrients equilibrium computation. However, with the method of 
nutrients equilibrium computation, one still has to pinpoint the quantity of fertilizer needed 
by the crop, the output coefficient of the fertilizer, the contents of effective nutrients in the 
fertilizers the manure contents in the soil, the projected output target, and other important 
parameters* whose values are all very difficult to determine in practice. On top of that, 
there is another Patent Application numbered 86108727.5 and entitled The Identification of 
Soil Type and Method of Optimal Fertilization, which publishes a fertilizing method, 
requiring that the producer furnish an expectation value, e.g. the quantity of fertilizer under 
a fixed output, the output value under a fixed quantity of fertilizer, or the economical 
quantity of fertilizer under a fixed amount of production capital, etc. The provision of 
these expectation values often depends on the producer's subjective discretion. Therefore, 
this fertilizing method is not good enough. 

This invention is aimed at providing a method of basing output on land and composing by 
functions, i.e. a method of computer-suggested fertilizer composition that compares and 
selects for optimum from among the known parameters such as last year's output and its 
conditions, and also such data as to derive from numerous field experiments and practices, 
so as to identify the most appropriate functions to compose a fertilizing formulation. 

The realization of the aim includes: a computer, a monitor, a keyboard, and the following 
tripartite fertilizer effect fitting formulae 

V - h 0 -:- b : N t b 2 N 2 + b 2 P r b * P 2 - b s K 
- b r> K « r b 7 ,NP-i b 4 N K - b 9 P K 
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In this formula, Y is the projected output, N, F, K are the fertilizing nitrogen, 
phosphorus and potash respectively; b 0 to b 5 are constants whose values are derived by the 
above formula from field experiments based on various environmental parameters and 
pre-set conditions, i.e. environmental parameters including type of soil, altitude, terrain and 
other parameters including last year's output, quantity of fertilizer applied, species of crop, 
type and quantity of fertilizers are fed to a computer by the specially designated keys on the 
keyboard in. a manner of man-machine dialogue. Hie computer first selects from a series 
of the formulas for the projected output increase rate c, a formula c that complies with or 
approximates the input parameters. The formula for the projected output increase rate c is 
as follows: 

e - 0.5 - ( a -r h Y i ) -5- 2C0 '£* 

Tn this formula, a and b are constants, Yi is last year's output. 
Based on the c value derived, the computer then works out the next year's projected output 
Y by the following formula: 

Y = (lie) Y , & 

The computer works out Y s then compares Y with a series of tripartite fertilizer effect fitting 
formulas in its storage against the various input parameters, selects the formula, which most 
approximates the input parameters, works out the nitrogen-phosphate-potash fertilizing 
formulation by the tripartite fertilizer effect fitting formula with the imported Y value that 
has just been formulated, and displays the suggested fertilizing formulation on the monitor 
The constants a and b in Formula (T) are worked out by experiments and the following 
formula: 

y = x -4- < a -i- b x } >'3> 

In this formula, y is the output from fully fertilized area, x is that from unfertilized area. 
A series of formulas for the projected output increase rate c derived by substitutions of 
Fonnula ® with a series of constants a and b, which have been obtained with Formula ® 
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and experiments under various conditions. r 

Compared to the existing technologies, the input parameters required with this 
invention are easy to establish, void of human subjective discretion as the formulas for the 
projected output value and the fertilizing formulation are based on numerous field 
experiments and practices. It is also easy to operate. Hie operator who does the 
fertilization on the suggested formulation can scientifically determine the quantity of 
fertilizer and the ratio between nitrogen, phosphorus and potash in the fertilizer, thus gaining 
substantial economic benefits. 

The following are some cases of implementation to further clarify the descriptions: 

In this case, a PC-1500 computer is used with compatible monitor and keyboard, together 

with the following tripartite fertilizer effect fitting formula: 

V = b o + fa j N - b 2 N = + b , ? -r b < V 2 -r b 5 K 
+ b a K 8 b 7 N ? -r b s N K -r b B ? K 

In this formula, Y is the projected output, N, P, K are the fertilizing nitrogen, 
phosphorus and potash respectively; bo to b 5 are constants whose values are derived by the 
above formula from field experiments based on various environmental parameters and 
pre-set conditions, e.g. the tripartite fertilizer effect fitting formula adopts the following 
forms for the com crops in some areas in Guizhou Province: 

(1) HongFengHu Town, QingZhen County, Guizhou Province: gradient 0, terrain basin, 
altitude 1 242 meters, soil type yellow muddy, crop corn, com type Qianxi No. 4, so 
that its tripartite fertilizer effect fitting formula is: 

"V =230.72+5.313 -N'~ 0.0414 N* +1.595 P- 

0.0042P* t4.10Z K-0.IZ9 K 3 --0.147 N? + 
0.0339 N K - 0.0946 P K 

(2) LongCang Town, FuQuan County, Guizhou Province: terrain hillside, gradient 5°, 
altitude 11 00 meters, sou* type yellow muddy, crop com, corn type local, so that its 
tripartite fertilizer effect fitting formula is: 
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V - 264.1 H 3-044 N -0.052 N : 3 -r.J.019 P - 

0.134 ? ■• -2.72K-C.C85 K 2 -r- 0 . » 1 2 NP" 
0.033 N a -0.047 P K 

(3) MinHe Village, JiangKou County, Guizhou Province: terrain hillside, gradient 10°, 
altitude 680 meters, soil type yellow muddy, crop corn, com type 
meso-single-hybrid, so that its tripartite fertilizer effect fitting formula is: 

Y =211-7 +23.14 N-i.OSN* -71.72 P- 

4.00? 2 -s-40.9K-2.07K 2 --5.3SN?- 
4.85N K+S.43P K 

(4) JiaBa 'Village, SiNan County, Guizhou Province: terraiu basin, gradient 0", altitude 
585 meters, soil type muddy bean-like surface, crop com, com type 
meso-stngle-hybrid, so that its tripartite fertilizer effect fitting formula is: 

Y =323.48- 4.74 N -0. 189 N 2 +8.524 ?- 

0.539 ?* -r 9.755 K- 1.199 K a + 
0.452 N? -5- 1.212 NK -0-173 ?K 

(5) XingBao Village, DaoZhen County, Guizhou Province: terrain hillside, gradient 5°, 
altitude 900 meters, soil type very muddy, crop com, com Type 73 single hybrid, so 
that its tripartite fertilizer effect fitting formula is: 

Y =255.33+ 10.86 N -0.315 N 3 -19.84 P- 
1.453 P* -f 18.916 K - 3 .043 K 2 - 
1.824 N ? - 1 - 85S N K - 2.575 ? K 

Environmental parameters including type of soil, altitude, terrain and other parameters 
including last year's output, quantity of fertilizer applied, species of crop, type and quantity 
of fertilizers, etc. are fed to a computer by the specially designated keys on the keyboard in 
a manner of man-machine dialogue. The computer first selects from a series of projected 
for formulas for output increase rate c a formula that complies with or approximates the 
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input parameters. The projected output increase rate c formula is as follows: 
c =0,5 - ( a -r b Y ; } 2 C0 

In this formula, a and b are constants, Yi is last year's output. 
Based on the c value derived, the computer then works oul the next year's projected output 
Y by the following formula: 

V = (Itc) Y, © 

The computer works out Y, then compares Y with a series of tripartite fertilizer effect fitting 
formulas in its storage against the various input parameters, selects the formula most 
approximate to the input parameters, works out the nitrogen-phosphate-potash fertilizing 
formulation by the tripartite fertilizer effect fitting formula with the imported Y value that 
has just been formulated, and displays the suggested fertilizing formulation on the monitor/ 
The constants a and b in Formula (D are worked out by experiments and the following 
formula: 

v = xt (s-rbx) ^ 

In this formula, y is the output from fully fertilized area, x is that from unfertilized area. 
A series of projected output increase rate c formulas are derived by substitutions of Formula 
(D with aseriesofconstantsaandb, which have been worked out with Formula ® and 
experiments under various conditions. For example, the projected corn crop output 
increase rate c value of Guizhou Province is worked out by the following formula; 

c~0-5 -( 23.27 ~0,i3Y : ) -:• 200 

According to the statistics collected from the comparative experiments in 114 major districts 
in 30 counties of Gui2hou Province, fertilization with the formulations suggested with this 
invention contributes to a one-time average output of 373.3 kilograms per mu* of corn land, 
or 65 kilograms higher than that by farmers with conventional fertilization methods. 

Translator's note: mu = In the market system (shl zhi i.f'l"R) as applied to agricultural tend, = sfiS Vj 
square meters (UN, 1966). 
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t&L ^rj jrk^ =±S 



1- -#3£m^$m.i£#^BE#i$£-f£, ££feif-g:#U 

Y - b o -f b , N T b 2 N 2 - b, P T fc 4 P 2 ~ D 5 K 

•f b e K 2 — b 7 N ? r b s N K t b i P K 
5t*Yfci|-«;*fl, P. K*je**&g % tfTi b 0 - 

w*tta±A*a, &^£e& : $±tt$a« 

c =0.5 - ( a J- b Y , j * 200 CD 
■Y= (l + O Y, <2> 

?£Trn&Ym, Trgi»i#ftig?tA»###a^#®s*ft 

«^A^=5ctKJ6E«aJEt^F®fel^SCTHtfH«^S5S> 

y = x-r(a-hbx) ® 
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c =0.5 -( 23.27 -* 0.I3Yi ) + 2QC 
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% m fc % «is fife® k if & & 

mat. 

Y - h o 7 b i Nt b j N 2 -i- b 3 Pr'o. P 2 ib, K 
7 b t K z -ho, N ? + b « NKi-b a F K 

j 

j 
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c =0.5 - ( a t b Y i J ^-200 0."' 

& gsj* & 3* c $ , if ifc rr £ •fST^gjiT -ti] i 5 * # Y : 
Y = (ItO Y, 

y = x -r ( a -5- b :0 <$ 

Y = b * +b : Nrbj N - xb, ? + b 4 P 2 ■!■ ^ s K 
_ b s K 2 - b 7 N?~h 6 KK+b, P K 
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V = 260.724-5.333 N - 0.0414N 2 + 1 .595 P- 

0.0042P* +4.102 K-0.12S K 2 -0.147 N ? + 
0.0339N K t D.0948P K 

(2) ftiH&flML&JLg,®, i&m%\h&, MS 4 s U&ft 

Y =264.11+3.044 N -0.052 N 8 +4.019 P- 

0.184 P 2 +2.72K-0.085 K 2 +0.112 KP- 
0.033 N K + 0.047 P K 

(3) ■nft£iLn£m%i2, *&&%thm* *iS10« , 

Y- 211.7 +28,14 N -1.06N 2 -71.72 P - 
4.0Q? 2 ~40.9K-2.07K 2 --5.33NP- 
4.85N K+8..43P K 

(4) #*H*Si&,R.**£, tiLW%1£1&, StO" , 

Y —325,48 — 4 .74 N' —0.188 N* +8.524 P- 
0.559 ? 2 + 9.755 K -.1.199 K 2 + 
0.452 NP + 1.212 NK -0.179 PK 
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V - 255.33™ 10.86 N -0.316 N 2 -19.64 P- 
1.453 P z + 18. 9I8K - 1-043 K - - 
1.824 N P - 1.653 N" K - 2.575 P K 



«&A&#«tt£3fcA§ijTf-jmg. 5t#tfLfiUB4frAft#&tr 

c =C5 - ( a - b Y ! ) -f- 200 <D 

Y = ( 1 f c) Y i <2> 

#a = 5c«JE&£££^&'S'5S> ^^a^jBHSif-^^SY^^ 
A^F^^^g^^^^^^it^E®^^^^ f> flJSJiSae 

y = xr (aibx) <D 

m«A^S:©li^Sl7-S5yii-fel«J ee * c WP3£*N# 
c =0.5 -( 23.27 -r0.13Yj ) -s- 2QO 

ft Jfc ft & 3 © ^ JE ¥ *3 ^ b IS f* 65£ jr - 
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